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PaaoripUoo 

TUMOR NECROSIS FACTOR FOMULATION ANO ITS PREPARATION 

TWa Invention relates to a ehamfcaJ modification of tumor nacroaJa factor (TNF) which attars and tmprovaa 
tha chamicaJ and/or phyalologtcal propartiaa tharaof. 
5 Human TNF la a 157 amino acid protain containing two cysteine residues, ona at position 68, and tha othar at 
poamo^lOl.TNFwaaf^rapc^tadbyCarawaHatal, Proc. NatL Acad ScL (USA) (1975), 723696. and hta 
beanehowntoba<frtotoxtoaata ctfr efr^ 

at aU Brt t. J. Carter (1961), 44:418 (from mononuclear pr»Qocytaa derived from BCQ4n|ected rabbfta) and by 

Mann* at al„ Infect tmrmm. (1960), 30:523; Wd. (1961), 33:156 (from cultures of fracrophaga-anrtcned 
10 parltonoa) exudate cola from BCQ-fefectad mEeJ. Tha saquenca encoding TNF produced by tha human 

promyeloeytio teukamla cai faa (HL-60. ATCC Oopoelt No. CCL240) haa baan cloned and asqyaeaed In E. 

coCSaa copending PCT U886/01921 Had Octobar 3, 1966, pdtfohod Aprl 24, 1966 and POT US86/02381. 
Tha uaa of porypaptklaa in circulatory syatarna for tha purpoaa of producing a particular physiological 

raaponaa la we* known In tha madclnal arte, A 1Mte*on to the potential therape*^ 
IS ofrtledUMd polypeptide* la that abOtty to aM 

raaponaa m^ ba cauaad by aggrvc^ in tha malarM 

Endrocr., 31 , 679-686, W. Moora (1978). J. Cflru Endrocrfnot Metab.. 46. 20-27 and W, Moora and P. Lsppeft 
(1960). JjTBfcL EndrocrthoL Matab.. 51, 691-687. Thla raeoonaa ftvoKaa tha production of antteodoa to tha 
porypopfldoebythecaxuletoryoyo^ 
» aamir^thacMradb4c4oglcalft 

ttw ctculatory ayatam (mlucad haMfa) or by m 
f nta i acU m t 

Modltoatton of thaaa potantMy usaful therapeutte polypeptide* eo earn pra*fr^ 

tmrnunaraapor^whlaatamakittlnlr^ 
SS of thaaa polypeptide* in tha mammalan ctrcUatory ayatam without tha afbramantfon*d disadvantage*, in 

addtkm, dua to tha Ineraaaad haJMfe of 1»» circulating priypaptfc^ 

ba required for tha doot rad tharapautto affaot than he**, heretofor* baan poaafeto. 
Tha problama of tmmynoganfcfty and ahort half-ma In circulation aat forth herdneboye and othar 

undaafrabla prapartlM cl oartaln protalrw aro wa 
30 baan undartakan to aotv* tham. Thaaa IncJuda th* modmcatlon of protalna with aubetantJoAy stnicjrt chain 

polymer* audi aa potyathytan* glycol (PEQ) or polypropylene giyooi (PPG). For axsmcK OS. Patent 

No. 4^261 .976 daacr^ conjugation of Imrtn^^ 

polymara tuch aa PEQ to raduoa tha tmmunoganfcty of tha tlargaru U.S. Patant No. 4,301,144 daacrtbaa 
conjjgdten of hemoglobin to PEQ, PPQ. * copolymer of athylana glycol with propylene dyooi. or athara. 
35 aat*rec*doriydraladprc4ucfedeuc* 

roolecute. Europaan Patant Pubflcatlon 66,110, publahad January 11. 1964, dlaotoaaa that oouping of a 
polypapttda or glycoprctoto to a p oly ox yatfwtaiw-polya)Q ^p »lana copolymer tacre aa ss tha iangth of ftp 
phyaldogkrtectMty.Preteratyte 

water adubfe U-S. Patent No. 4^179,337 dodoee* ooupBng dwalar-eotubte polypeptide* auch aa anzymaa 
m and tnauln to PEQ or PPQ to naduoa tha Immunogentofty of tha polypeptida whla rateMng a substantial 

proportion of tta dodrad phyaiototfeal adMy. U& Patant No. 40Q&631 dacloeea a afferent mathod of 

ooup6ng anzymaa to PEQ ttvoutft an aMahycJa darfcaftfea. 
U A Patant 4,066436 daoloeoa pharmacautlcal oompodttori a c om pr i s i ng a water-sold* complex of a 

prcteolylto enzyme Mad coveJenty 
4f Uj8L Patent 3^60,630 dedo*o a paptldaa bound to a polyeJkyiene giyooi polymar audi aa potyettyiane 

rtfooi 

Pate nt 4,068,638 d a d oaaa a ravarafcly adubfo ofgymatfcafly soft* polymar anzyma product 
comprletag an anzyma oowdanOy bondad to an organic pofymar audi aa potyathytan* tfycot 
UA Patant M15J666 dadoaaa 6 mathod of oouplrq an orgartettgand contain^ 
SO a a aj r^ary an^ group, at laaat cwa thtol pyc^ 

od. 3, 6no* 19 -36) to a potymarto oarrlar with d toad ona hyotocyt group (daacribad to cd. Z 8naa 42^66) . 

Vi*S» Patant 4^9S£66 dadoaaa 6 non tmmunoganio ptaarrinogan acOvator, tha amino add alda chain a d 
which ara ooupM to % pdydkylana glycol tvough aooupfttg^ant 
U A Patant 4.41^969 d a d o a aa an oacygaivcanyfrig materld oontdnir>g hamotfobtn or a d^twrtfva tharaof 
ss cova)ardy oouplad through an amlda bond to polyathytona or polypropylana g^cot 
UArHtam4y496,oy dtocloaatacc^l^at^^ 
audi as PEQ or mathoKypo^fathylana g^foola. 

UJBL P atant 3319471 dadoaaa a polymartc mabbitmfcH I 6bldO€jtealyacO» aubatanoa ohamfcaty bound 
tharato* 

$0 Uj8l Patent 3,788,948 d a cl oaia uaa of organic oyafwte compounda to btod protafina to pdymara. 

UA Patant 3,876,601 dadoaia actfvatton d water^adubla carbohycMaa with cyanogan bromlda to 
VmprcM thair bMhg to anzymaa and othar protalna. 
UAr*tam<06 6,636 d ra cloaaaphar!T« 
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polymeric substance. 

EP 162.647 diacloeea an snzyms conjugate composition comprising tn snzyme conjugate. • calcium salt, 
and a polyethylene gfyed. 

JP 67192435 published Novambar 26, 1962 discloses modfflad polypeptides where aN or part of the amino 
groups ara substituted wtth a potyattKxyt mdety. DE 2312615 publlahed. September 27, 1973 diacloeea 5 
coupling of polymars to compounds containing hydroxy or amino groupe. 

EP 147,761 dlaclosas a covalant con)ugata of alphe-1 -proteinase Inhibitor and watar-sotubta polymar, whara 
the polymar may ba polyethylene gtycoL 

U.S. Patant No. 4,414,147 daacribaa randarlng miarfaron Jese hydrophobic by conjugating It to an anhydrtda 
of a dlcarboxyflo acid such aa polyethylene succinic anhydrtda). to 

EP 154.316. published Saptambar 11. 1966 to Takada Chemical Industries, Ltd., decJosee chemlcely 
modmad lymphoWnea containing PEG bortdad dtractty to at taaat ona primary amino group of a lymphoWne 
such aa alpha, batt or gamma Interfaron or lntartauMn-2. 

In addition to thaaa patenta and patant pubiostfons, savaral artldaa discuss tha concept of using activated 
PEQ or PPQ aa a modifying agent for proteins such aa enzymes, IgQ snd eJbumln. For example, Inada at at, 1$ 
Blocham and 8lophya. Raa. Comm., 122, 646-660 (19641 dadoes (notifying water-soluble apoprotein tlpaaa to 
make It soluble in organio servants eucn" aa benzana by uaMgcyanurto chlortde aa a couping agent with PEQ. 
Takahaahi at al., Btochsm. and Blophye, Roa. (femnu 121, 261-266 (1964) dscloss modifying horaaradtoh 
peroxidase usJr*cvanur1ochl^ 

benzene. Suzuki at si, Btochsm. Blophya. Acta, 7S8, 246-266 0964) dtodoaa supprasaion of aggregation of 49 
IgQ uatng cye/wrta chloride activated PEQ. Abuchowskf at si. Cancer Btechem. Blophvs.. 7, 179-166 (1964) 
state that modification of aaparaginasss from E coi and Vbrto succMoganea uafrqPfeQ actlvatad by 
a^ieclntmldyt exiccJrmte tocre 

Btomodtoai Polymere, (New York: Academic Praaa, 1680), p. 44M61 dtodoaa that snzymee normaly 
inaolubia may be soejbflbed by PEQ attachment without further detaJto. Several other artftctos dtocusa as 
modification of anzymee such as uric ass, streptokinase, osrtsJaea, srgtnase and asparaglnaaa wtth PEQ 
activated by succWmidyl aucdnata or cyanurlc chlortda to incraaae haJWIfe snd decrease tha Immunogenic^ 
- of the protein. 

Nona of thaaa r ef erenoee, however, dtodoaa how to use a polymar mod flca tto n proceaa to Improve tha 
blologlcai acttvtty and pharmaooMnatlca of tumor nacroala factor (TNF). $0 

Accordingly, the p eas a n t Invention provWee for modVying tumor necrosis factor to retain Its btoto fl losJ 
ecovny ana poisnoauy to sicraaae me pnyawtoaj wa j nasHne ineraor soo oocraaae anmunogenfciiy oy feouwim 
or eflrnlnetlng aggregation of tha protein or by masMng antigenic de ter min ants . It to atoo expected that the 
prolonged halMlfe of tha modified TNF herein la related to tha efficacy of the protein. 

Mora speoWcaily, the present Invention to dractod to a phsjmsAjeutteal composition comprising a wwv-toodc 36 
Inert, phsYtnaceutlcaly acceptable aqyeoua cantor medium, m which la dtoaoVad bidoglcaHy actfce tumor 
nectoeto factor (TNnocvatonty^ 

polyethylene glycol polymers and poJyuxysihyteted polyois, wherein said polyethylene glycol polymer Is 
unaubetftuted or substituted at one end with an eJkyt group and said polyol la unsubetftutod 

Preferably tha polymer la uneubetltuted polyethylene glycol (PEQ) or monomethyl PEQ (mPEQ), and It to 40 
coupled to the TNF via an amide Inkage formed from the 44^roxy-3-nltrobenzene sulfonate eater or the 
N4rydroxyaucclnlmlde eater of a PEQ or mPEQ carboxyfto add. 

Another aspect of thto Invention resides In a proceaa for preparing a pharmaceutical composition 
comprising; 

(a) prepartr*awater-ecJubtopdym^ 4$ 
s a l a c te d from the group conetottng of poly e th y lene glyed polymers and pclyoxyethytotad pdyeto, 
wharaai aald poly at hytoiw gly^ 

e*dasJdpdydtounsubetttutad; 

(b) reacting bldoglcaly aclfrs TNF with the reactive group of ssJd polymar so as to provide blotoglcsiy 
active, eetodhiojly conjugated TNF? and 00 

(c) termijlattogsaldTNFlnarK>^^ 

Tha TNF herein may be obtained from ttoaua cutturea or by recombinant technique*, and from any 
marnmaJhn source auoh aa, a.*, mouse, rat, rabbit, primate, pig and humane Pratsrab^ 
from a human source, and mora preferably la recombinant human TNF* 

Tha fejman TNF hereto may be obtdr^ in rec^^ 8* 
312:724*729; Yamada at at, J. Biotechnology , (1S66) 3:141-166; Wang at si. Science (1966)73^46-164; 
S*d at el. Mature (London), <196fl SlAi03^Q6; EP 156,649 published September 29, 19667& 166,266 
publtohed OdSSFlS, 1966: EP 16&il7^uMahed January 15. 1966; and PCT U866/01921 pubtshed Apr! 24, 
1966. Recombinant rabbit TNF may ba oMsJne^Mdaserlba* In EP 14*026 pu 

146311 pubiahad July 17, 1966. 90 

Thadonlng of hunsjiTlsFhs^ 161 ami 166s^^ 
EP 166,649, pubiahad September 25, 1966 (DaMppon Pharmaoejutlcal Co^ Ltd)* and human TNF hsMrtg 168 
wnlfw acida to dtoctoe^d to 9 166^ pubaahed Oc^^ 

oorraaponclng QB 2,166^62SA, pubiahad Hcvembar 20, 1966. The donJng of mature TNF (167 amino aefcto) 
and vartoua modBtod forma (mutatoa) thereof la dadoaad In EP 166J214, pubiahad January 16. 1666 m 
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(Gerwnteoh) and PCTUS86V01921. Me* October 3. 1986,publtehedApra24, 106S(C8tua Corporation). 

Preferably, the TNF herein Is a humn TNF mulaln wherein the first eight amino add rsefckiee have baan 
deleted, uetog the procedure described to PCT W088/02381 or tha TNF ts a cystetoeHlepleted mutabi 
pwpfsd UmBarty to thai described In U.3. Plant No. 4,618,564, supra. " 

Tha pradaa chemical structure of tha TNF harem wUI depend on a nuiS& of facto™. As lonbabla amino and 
carboxyl group* are pressnt In the molecule, a perHcctJar form of TNF may ba obtained aa an tctdo or basic 
•alt. or In neutral form. AO such preparations which retain their bioactJvfty whan ptaoed In suitable 
•rMronrnantal condWona are Includad In Dm definition of TNF herein. Further, tha primary amino add 
aaquance of the TNF may be augmented by oartvattzatJon using sugar rrtofsbsa (dwxeywJfcn) or by other 
supplementary mcleaJes such as Holds, phosphate, acetyl group* and the fte. mora comrnonr/ by 
conjugation with u&ccharUss. CartaJn sapecta of such augmentation are accomplished through poet-tieruie- 
ttond pro c e ss ing systsrns of the producing boat; other suchrnodmcsaiwfnaybalntrooXicadhvflrainsiw 
•"rt^modMcetlm 

daatroyed. ft (a expected, of couraa. that audi modWcations may Q^snfRaflvar/ or qualBaJtveiy affect tha 
>*>«etMTy by either er*er>c^ 

v Tn *J^ n "seieetfveiy oon^igatad* aa uaad hereto to appiy to tha TNF refers to TNF which la ooveJentty 
b«r^ vlaona of Rs ainlrw acid raalduaa. Wrato 

w«?hl«*kadtothereectfvegro^ 

aspertte add. which Is inkad to tha polymer through an amide bond. 
Tr»polyfiytovmlch the TNF la attach 

Bafc^cfccpoyrnaralBetid^ 

E"*"^ <* PoVoxyathylatod poiyola tndude. tor axampia, pofycxyethystfad glycerol, 
E£222!^«*^ P<*exy*thyWad gluooae. or tha ft*. PretoMy. ^PB^SflSiTi. 
hcrnopolymai and tha poVoxyathylatad pdyol la polyoxystnytatsd dycaroL 
Tr« glycerol backbone of poNxoyathytatad glycerol la the same backbone occurring nature* to. tor 
antaa* •«! hwnaM » 
ba seen as a foreign agent h tha body. 
_T"»P°frnari»>adnotrya^ 

b*weeoab^300a«J10a^ 
trt* pareouar protein employed. 

ft*M**fctt>*^pa^ 

m ^£^'^J!^3^Jt^J^J^^ "* P refw » b * • "oat preferably, tha 

a mdaouav weight of about 380 to 40,000. 

^.THF ^.oonlugatad via a larmtoal lesuVs group on tha polymer. Tha polyrner wtih tf» reacttva oroup(a) 
t^mm 1 tm *lZ£*?' mi ^ Wi-^otlw^iaa^^fmaBatooroth* 

oraetha^porymsrpsrri^c)fW.dspsiK«r^cn 
«"l** ^l»*t»jino»te 

P r J»^r10oqb. of tha bidogieai actMty of tha protein la rsdsned. 

..V*. 0 ?* 1 * 1 * rmcOan may take place by any auBabie method ganaraly uaad for raacttoo 

aralyaa^groapa.Qanarasythaprocaaalr^ 

nyttojuji group) srrt thsrsaltar reacting the TNF wflh tha sotrvatsd polymer to produce tha modBad TNF 
wat a r aa nr Tormuamon. 

30 The above) mnifft allun reaction can ba performed by several mefhoda, which may Invdvo one or mora 
«top*B««rs^ of sutobaj rnodrylng aganta wrach can ba uaad to produce tha activated poiymar bt a 
ona-tap reaction toduda cyanurlo add cMortda (2.4>6-Wchtof >»tr;a2lna) and cyanurto add fluoride. 
^ ^ ^l ^ *l' ^. w *^ ll>od '' c,Mon ******* P fcea to two atapa wherein tha pdymer Is reacted 

'"" ■^"■ ^^•wwpwaTdcai^ 
w»araaetH» eater youpwtachaicai^ 

m^4-hgf«ry^^ 

ev monomwnwi i*a^**~ -^""-r*—*- — ' »- «-n rrrtH rifrh t l f rj it n > |w mnsamfcai In tha p r sas n ca of a 
*■* <* to produce tha acfMtad pdymsr. 

— woraw oas/ subettrtad PEO may aa reacted wBh glutarto anhydride foaowad by raacrJon wBt 
* 4-rry«uju^SHAUjaiUMwauirt9rae 
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activated porymer. HNSA te described In Bhstnager et a).. Peptides: jyrthMto>3triicfaw-f unctton, 
Prooooclngs of the Seventh American Peptide Symposium, Rich, et al. (ede.) (Pierce Chemical Co., Rockfonl 
IL 1^1. o. 97-1QO. and In Nltectd at al. Hlo>Technology Routt to Vtrue Vaccines (American Society for 
Microbiology: 1986) antffled 'Novel Agent for Coupling Synthetic Paptidee to CamTrs and tta Appflcatkxt* 

As eater bonds are chemically and physlofogteaJly tees stable than amide bonds, ft may be preferable to use 5 
chemical transformations In me coupling reaction which would produce carboxytte acids or amides without 
concurrent production of eaters. 

The TNF thus modified Is then formulated In a non-toxic, Inert, priermeceutfcalry acceptable aqueous carrier 
medium, preferably at a pH of about 3 to 8, more preferably 8-8, For In vitro applications, the modee of 
adminietration and formulation are not critical. Aqueous formulations compatible wfch the culture or perfusion 10 
medium will generally be used. When used in vivo for therapy, the sterile product wfll constat of a mixture of 
TNF dlaeofced In in aqueous buffer in an amount which wd provide a pharmacautically acceptable pH wrten 
the mixture Is reconstituted. A water-soluble carrier such aa mannltoJ may optional? be added to the medum. 

The dosage level of protein In the formulation wM depend on the In vlw efficacy data obtained after 
precervical tasting and wti depend maWy on me ufttnate uae. 

If the fcrmuletion la lyophttied, the (yophJRzed mbcture may be reconstttuted by Injecting Into the vW a 
conventional parenterai aqueous Injection such aa, e.g., dUtfled water. 

The reconstituted formutatlon prepared as descntied above Is suftabis for parenteral adrnJnJatratten to 
humans or other mammals In therapeutk^ effective amounta (Le„ amourrts which elmlnate or reduce the 
patients pathofegtcef oondltlon) to provide therapy thereto, Le^ to Ml neoplestio cede. SO 

The does and dosage regimen of theTNF w« expend, for exainpk on the clwinaco^ 
nature of the olaeaee, the cherectertetics of the TNF, the patient, and the patient's history. For example, 
different modified TNF proteins are expected to have different phannecoMnetIc and therapeutle properties 
whloharoedvontaqoc^fy dalerom 

e^ 3^ days every week, or orxa every two weefo 26 
to m the particular need of the patient by changing, e.g., the type of polymer and size of polymer attached. 

In the following examples, which ttustrats the Invention further, al parts snd percentages are by weight 
unleaa otherwise noted, end el temperatures era in degrees Celsius, 

EXAMPLE I * 
Preparation of PSOrytated TNF 

A. Preparation of PEG-Eeter 

A Ineer. monomefliyl subetrtuted ester of PEG of motecuter weight 6OOO wee obtained by fret reacting 38 
monomethyl PEG4000, which la cornmercialy available, with glutarte anhydride at 100 to 1 10 # C tor tour 
hours or bv a method afcnflar to thet of Abuchoweld et el. Cancer Btochertu Btophye^ 7, 17S»188 (1984). The 
resulting PEQ-gfcrtarte was reacted with r44ydroxyeucdr*nlde m the p re se nc e of 07cydoh«rytea*oo1in^ 
ea deecrfeed In detal by Abuchowstd et at, supra, on pege 170, The reeurting product la monomethoxy- 
polyethylene glyceryl M-wjccWmldyl tfulaiate, heretoe^ designated as PEG*. 40 

In an alternative stop, erxl by esimay 
may be prepare* using euocWcanhy^^ 

carboxylo eeter-HNSA may be prepared using HNSA In place of M^iydroxyeuccWmlo^ TNs latter eater 
preparation la described by Bhamsgsr et at, sum and by Mtadd at eL, rare. The PEG cartxwyllc 
eeter-HNSA may be used aa the activated PEQmthe procedures described TntnJe example. 48 

B. Coupttng of P€G* to TNF 

A mutam of human TNF having the first eight ammo adde deleted from the NVtennSnua waa prepared ea 
foSows. TNF was Induced from pubscty sveaeblo HL-80 cefla and purified and ooquoneod. Then en I n tronfo ee 
sequence encoclng human TNF was prepered by producing enriched mRNA, cor*tructtng a cONA Ibrery, 80 
seleclir^apfoc^andprobirigthe 
kr«T>edlately precede the GTCseo^jen^ 

mutageneele. donee wens selected snd strands Seated Into expression vectors to obtain procaryotic 
expression of the muteax The rmiteln we* then puttied by eoturm 

te ch nique end nsccweted In the purttcation buffer. 98 

To 1 mg of the TNF mutefn In 0.6 ml of 80 mM eodum phosphate, pH 82, waa added fresWy prepared 
equeoue PEG* to ince* felloe from t to 50 p* 

e feat volume of 1.0 ml The PEG* waa deaoVed at 100 mp/mi In cold 10 mM sodium phosphate, pH 7.0. 
After thorc^roWng the reactto 

and the PEG'-ThF was reeo> for furtrw processing. 89 

Uelng D€A£ Ion exchange chromatography, the verlous forma of PEQyleted TNF were seperated from 
unmotafle^TNF.Aesfnpej oil mgofT^ 

colurnit A ineer oji^tom of 0^200 * * 
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7.5 cm T3K DEAW-FW ccaumn. The buffar was 10 mM Trfc chlortta pH 8.2. AHquota of tha fraction* were 
asasyad for TNF bloactMty aa described tn Exampla 1KB. 



Characterization of PEQytated TNF 

A. 8tzi ohmctaftzttforr of modfflad TNF products 

The fraction* from the DEAE column wire analyzad on a SDS-PAGE (15%, non-reducing) gal Before being 
W appOad to the gel the fractions win mixed wfth concentrated SOS tamp* bufter. Than 25 mkarograma of 

pruiatn ware loaded onto a gal Sana and *iecaopii*r*s*d for about 1.5 hours at 35 mlllAmps. 7U Q6U w*ra 

stained and then ceetafeed. 
Tha lataat eJuting pea* from tha Ion exchange column appeared to ba unmodfned TNF by SDS-PAGE It 

cc«iatteda<tr»n>onofnerTO 
18 contained a carta* proportion* higher molecular we^ 

TWrnonoinarco«)ugeted wttic^ two w 

TNF motKwnar to tha modlM rnononiare d 

Mnlar akitlng paaka ware mm MghXy m 

moleoulee of PEG* waa also highest In the early efcjfog paaka. 

80 

B. BtoectMty of PEQylatad TNF aa a Function of tha Extant of ModMestfon 
FracJtone from the atoern^ 

of PEG* were assayed by tha L-829 TNF cytotcsrfo btoasaay described below. 
The; seeay syatam ia an Improved com 
m ■ctMry,tte degree <*c<yrsle^ 

(USA) (1«76), 723688* supra, fa, at p*eeer* i53aTc*n; however, aa It utibee murine txiwcefce •peclficafty, 
tneoc>rataltonSe)qpeclad^ daalgnatad tymphotcodn In EPO Pubfcation No. 0100641 

aleogrreaaotfyttyinthlaaaaay.Trwaaa^ 

used murine L-M eeta and methylene blue eteMng. However, the assay has been shown herein to 
80 correlate (for HL-M-certved Tiff) wtth human tumor eel One cytotodefly. 
In the L-829 aeoayey*ten\ L-Q£9ce to are prepared 
aampJee are dfcited two-told ecroea the plate, W Irredtated, and then added onto tha prepared ceB 
monceiyore.TT)oc*a^uremodhh 
to Inoia^ 18 hewre at arCand the platM m 

39 SO t 75c*100*marfcalgnltyftrtgtheex 

reciprocal o* the dButlon at whteh 50% Mttig occur*. 

The results of the L-869 assays of the OEAE column fractals are shown tn Tares L Fractions 48-68 are 
modfflad TNF and Fraction 80 Is uncnodmed Tie* The rea^ miggset that tte 
6Y^haatheaemape*aoedMtyaette 

40 48-54) anew da cr eaaad apedfto actMty. The active PEB-TNF contaJhe approximately equal amounts of 
unmdiladTrr mcranare an^ 

moat IBcaly the active apectea la a mono-PEO-TNF monomer combined wfth an unmodMad monomer. The 

combination cf two modfledfTioJK^ 

TNF. 
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TABLE I 

Bioactlvity of PEGylated TNF 

Fraction From B1oact1v1ty 
— ^iMJin • (Unlts/mg TNF) 

48 1.30 x 10 6 

50 1.26 x 10 6 

52 2.04 x 10 6 

54 5.88 x 10 6 ,« 

56 • 1.32 x 10 7 

1.12 x 10 7 

1.47 x 10 7 a 



58 
60 



TNF comportd to unmooKM TNF 

EXAMPIEM 

t ^^ t l^?^^ Vm2000 W*oht PEG 

EXAMPLE IV 

Pwaon of TNF ModHted Wtlh Potyoxyrttyteted Glycerol (POO) (Expactad RmuRs) 
A. Preparation of Activated POG-TNP 

Sl^^^^^^^JfyP 8 ^ u^th, concMon. aacwUy in I^SSK 

•ck"SKro£ 

««• P™»» M Mtoettv^f conjugated to a pdynw of PCS or of a pcrfyoxytttiytated pdyd. 



1.A 



3. A oompoaWon aooonftig to dafcn 1 or 2 wtftarato aaM pofymar la conjugated to tha THF via tha 
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02«7 an 

JJJw^S^bwan. wlfomte ottar or the N-hydroxysuednMito ester of a cufcoxyflo add of arid 

sJL^^^^^Jf ^° nacrfd-m * t-3wh«nln Mid polymer Is either • homopotymer 
^^^V****"™ ^ or "»«<»"«hyl polyethylene glycol, or t poSS^. 
lated glycerol, andaaJdTNFta human racombMent TNF or « muteln thereof ^^^^ 
5. A proem for preparing ■ tfttrmaceutteal composftJon comprteha: 

J!LL^ P ^'LL M 2*"** jW * ?< * frm rt «* t » m *^ r*Kttve group where eeJd 
SS^^^f^T 0 "!** flroup con ^* tln 0 °* Polyethylene glycol polyinert end prtyaxyetrMatec: 
pojW wt»^ pdyethytoTO 

group, tnd Hid polyol It unaubsWuted; 
(b) rudtno btotogtetfly active tumor neeroel* lector (TNF) with he reecttw* group of eaJdooMner 
eoMtoprc^ebtotoo^ectN^eelecav^ ""^ •" Qpo * m " r 

( JoMwim«flno saJd TNF in • non-tadc, mart. prarfnac-eutSctfiy acceptable aqueous carrier 

1<£.£^ae1c^ 
oriiwixirnethylpcfyetriyl^ 



BES 1 



40 



8 



